The effects of chronic alcohol consumption on the bowel flora and the potential therapeutic role of probiotics in alcohol-induced liver injury have not previously been evaluated. In this study, 66 adult Russian males admitted to a psychiatric hospital with a diagnosis of alcoholic psychosis were enrolled in a prospective, randomized, clinical trial to study the effects of alcohol and probiotics on the bowel flora and alcohol-induced liver injury. Patients were randomized to receive 5 days of Bifidobacterium bifidum and Lactobacillus plantarum 8PA3 versus standard therapy alone (abstinence plus vitamins). Stool cultures and liver enzymes were performed at baseline and again after therapy. Results were compared between groups and with 24 healthy, matched controls who did not consume alcohol. Compared to healthy controls, alcoholic patients had significantly reduced numbers of bifidobacteria (6.3 vs. 7.5 log colony-forming unit [CFU]/g), lactobacilli (3.15 vs. 4.59 log CFU/g), and enterococci (4.43 vs. 5.5 log CFU/g). The mean baseline alanine aminotransferase (ALT), aspartate aminotransferase (AST), and g-glutamyl transpeptidase (GGT) activities were significantly elevated in the alcoholic group compared to the healthy control group (AST: 104.1 vs. 29.15 U/L; ALT: 50.49 vs. 22.96 U/L; GGT 161.5 vs. 51.88 U/L), indicating that these patients did have mild alcohol-induced liver injury. After 5 days of probiotic therapy, alcoholic patients had significantly increased numbers of both bifidobacteria (7.9 vs. 6.81 log CFU/g) and lactobacilli (4.2 vs. 3.2 log CFU/g) compared to the standard therapy arm. Despite similar values at study initiation, patients treated with probiotics had significantly lower AST and ALT activity at the end of treatment than those treated with standard therapy alone (AST: 54.67 vs. 76.43 U/L; ALT 36.69 vs. 51.26 U/L). In a subgroup of 26 subjects with well-characterized mild alcoholic hepatitis (defined as AST and ALT greater than 30 U/L with AST-to-ALT ratio greater than one), probiotic therapy was associated with a significant end of treatment reduction in ALT, AST, GGT, lactate dehydrogenase, and total bilirubin. In this subgroup, there was a significant end of treatment mean ALT reduction in the probiotic arm versus the standard therapy arm. In conclusion, patients with alcohol-induced liver injury have altered bowel flora compared to healthy controls. Short-term oral supplementation with B. bifidum and L. plantarum 8PA3 was associated with restoration of the bowel flora and greater improvement in alcohol-induced liver injury than standard therapy alone. Ó
Introduction
Alcoholic liver disease (ALD) remains a major cause of morbidity and mortality in the United States and worldwide. Of the 14 million alcoholics in the United States, approximately 10e20% will develop cirrhosis, and of those, 5e7% will decompensate per year (D'Amico et al., 2006; Wakim-Fleming and Mullen, 2005) . ALD accounts for 40% of deaths from cirrhosis and more than 30% of the cases of hepatocellular carcinoma (Hassan et al., 2002; Kim et al., 2002) . Alcoholic hepatitis occurs in approximately 10e35% of heavy drinkers, and carries with it a long-term frequency of cirrhosis, which is ninefold higher than milder forms of ALD (Carithers and McClain, 2006) . Severe alcoholic hepatitis has high short-term mortality approaching 35e45% (Carithers and McClain, 2006) . Unfortunately, there is no FDA-approved therapy for ALD. The cornerstones of therapy in ALD are abstinence and the correction of associated malnutrition. Boweleliver interactions are well described in ALD. Importantly, alcohol abuse is associated with increased gut permeability, and the frequency of endotoxemia is high (Carithers and McClain, 2006; McClain et al., 1999) . Lipopolysacharide (LPS) derived from gram-negative bowel flora stimulates pro-inflammatory cytokine production in Kupffer cells (McClain et al., 1999) . Tumor necrosis factor-a (TNF-a) has emerged as a critical cytokine in ALD (McClain and Cohen, 1989) . Because products of bowel flora such as LPS are important mediators of ALD, it is reasonable to hypothesize that alterations in bowel flora could play a pathological role in the genesis of ALD. Accordingly, restoring normal bowel flora could be a potential therapy for ALD.
There are approximately 100 trillion micro-organisms residing in the human bowel . This means that the human body contains more prokaryotic cells than eukaryotic cells. Alterations in normal bowel flora contribute to many disease states, most obviously acute bacterial gastroenteritis, small bowel bacterial overgrowth, and antibiotic-associated diarrhea. Although the data are limited, bowel flora alterations have also been described in both animal models and humans with liver disease. Rats with carbon tetrachloride induced cirrhosis demonstrated reduced numbers of enterococci (Chiva et al., 2002) . In human patients with cirrhosis (primarily due to hepatitis B) and minimal hepatic encephalopathy, a significant fecal overgrowth of Escherichia coli and Staphylococcal species was found in comparison to healthy controls (Liu et al., 2004) . In the second study of human patients with cirrhosis primarily due to viral hepatitis, a significant increase in Enterococcus, Enterobacter, and Clostridium species was found along with a significant decrease in Bifidobacterium species (Zhao et al., 2004) . Preliminary work from our group demonstrated that human alcoholics have altered bowel flora with decreased bifidobacteria and lactobacilli (Kirpich et al., 2000) .
Probiotics are defined as live micro-organisms which, when administered in adequate amounts, confer a health benefit on the host, apart from their simple caloric value. The therapeutic potential of probiotics has been supported by several high-quality human clinical trials. For example, clinical studies have unequivocally established the value of probiotics for several luminal diseases, including the prevention of recurrent Clostridium difficile colitis (McFarland et al., 1994) and the maintenance of remission of pouchitis (Gionchetti et al., 2000) . Also, prebiotics, such as the fermentable, soluble fiber, inulin, modulate the bowel flora to confer a health benefit to the host. For example, fructo-oligosaccharides (FOSs) have been shown to stimulate the growth of Bifidobacterium spp. to decrease high fatdiet-induced endotoxemia in mice (Cani et al., 2007b) , and improve transaminases and insulin resistance in humans with nonalcoholic steatohepatitis (NASH) (Daubioul et al., 2005) .
Animal (Adawi et al., 1997 (Adawi et al., , 2001 Daubioul et al., 2000; Ewaschuk et al., 2007; Han et al., 2005; Keshavarzian et al., 2001; Li et al., 2003; Nanji et al., 1994; Osman et al., 2008) and human data (Daubioul et al., 2005; Liu et al., 2004; Loguercio et al., 2005; Riordan et al., 2003) suggest an emerging role for prebiotic and probiotic therapy in the treatment of liver disease, including ALD. Because our preliminary data showed reduced numbers of bowel bifidobacteria and lactobacilli in human alcoholics, we were interested in replacing these organisms in human alcoholics via oral supplementation. Importantly, several prebiotic/probiotic studies also suggest a potential role for Bifidobacterium spp. and/or Lactobacillus spp. in the treatment of human alcoholic cirrhosis (Liu et al., 2004; Loguercio et al., 2005; Riordan et al., 2003) , human NASH (Daubioul et al., 2005) , rodent models of ALD (Nanji et al., 1994) , rodent models of NASH (Daubioul et al., 2000; Li et al., 2003) , as well as rodent models of galactosamine (Adawi et al., 1997 (Adawi et al., , 2001 Ewaschuk et al., 2007; Osman et al., 2008) or carbon tetrachloride induced acute liver injury (Chiva et al., 2002; Han et al., 2005) . However, no human studies have been done to date addressing the potential role of Bifidobacterium spp. or Lactobacillus spp. in the treatment of human ALD.
The purpose of the present study was (1) to confirm our previous work demonstrating that human alcoholics have reduced numbers of bowel bifidobacteria and lactobacilli and (2) to explore the potential for supplementation with Bifidobacterium bifidum and Lactobacillus plantarum 8PA3 to restore the bowel flora and improve liver enzymes in patients with ALD.
Materials and methods

Study design
First, we prospectively studied differences in bowel flora between adult alcoholics and healthy, nondrinking controls. Next, we conducted a 7-day, open-labeled, randomized, prospective clinical trial comparing the efficacy of a probiotic preparation in restoring bowel flora and improving liver enzymes in these alcoholic patients.
Patient selection and eligibility
This single center, open-label, randomized, prospective study was conducted at the Psychiatric Hospital (Arkhangelsk, Russia) during a 12-week period from January through March 2005. The study protocol was approved by the ethics committees of the Northern State Medical University and Psychiatric Hospital (Arkhangelsk, Russia) and was in accordance with the Helsinki Declaration. These Russian ethics committees are equivalent to American Institutional Review Boards. Informed consent was obtained from all study subjects, or their families when appropriate. All alcoholic adult male patients (aged 18 years or older) admitted with diagnosis of alcohol-related psychosis, were eligible for this clinical trial. None of the patients had stigmata of cirrhosis by physical exam. Their last drinks were within 48 hours prior to admission. Alcohol consumption history was assessed by psychiatrists who interviewed the patients and, whenever possible, their family members. The average daily volume of alcohol consumed 1e2 weeks prior to admission was approximately 750 mL of Russian vodka (40% ethanol). The diagnosis of alcoholism was established according to the International Classification of DiseasesdTenth Edition. The control group consisted of 24 healthy, nondrinking, Russian, male volunteers matched by age and smoking status to the alcohol group.
Standard treatment, randomization, and probiotic administration
On day 0, all patients were initiated on standard alcohol detoxification therapy, including scheduled vitamin B 1 and B 6 supplementation along with diazepam as needed for alcohol withdrawal. All patients were prescribed a regular diet. Neither fiber supplementation (prebiotics) nor antibiotics were given. The following day (day 1), patients were randomized to receive standard therapy alone, or standard therapy plus probiotics. Patients were randomized based on the date of their entry into the study. Patients enrolling in the first 6 weeks of the study entered the probiotic plus standard therapy arm, whereas patients enrolling during the second 6 weeks of the study entered the standard therapy alone arm. Because of the simple randomization procedure, and the fact that no placebo was given, the study was open label, and neither patient nor physician was blinded to group assignment. However, scientists performing the laboratory tests including liver enzymes and stool cultures were blinded to the group assignment. Baseline blood and stool samples were obtained on day 1, after randomization, but before administration of probiotics that began on day 2. The probiotic therapy consisted of 0.9 Â 10 8 Colony forming unit (CFU) B. bifidum and 0.9 Â 10 9 CFU L. plantarum 8PA3 (''Algibif'' and ''Algilac,'' Microgen/Imbio, MoscowdN.Nowgorod, Russian Federation). Probiotics were administered once daily for 5 consecutive days (days 2e6). The study concluded on day 7 when stool and blood samples were obtained. A single blood and stool sample was obtained from each member of the healthy control group during the 12-week study period.
Microbiological assays of bowel flora
Microbiological analysis for the quantification of E. coli, bifidobacteria, lactobacilli, and enterococci, was performed on the fecal samples obtained from the study and control subjects. Samples were analyzed on days 1 and 7 after admission and the CFU per gram stool were determined by plating different serial dilutions employing MRS agar for lactobacilli (de Man, Rogosa and Sharper agar, Pronadiza, Spain), Bifidum-media for bifidobacteria (Obolensk, Russia), agar Endo for E. coli (Pronadiza, Spain), and Enterococc-agar for enterococci (Obolensk, Russia). Lactobacilli and bifidobacteria were incubated anaerobically (37 C) for 48 hours. E. coli and enterococci were incubated aerobically (37 C) for 24 and 48 hours, respectively.
Measurement of serum biochemical tests
Plasma alanine aminotransferase (ALT), aspartate aminotransferase (AST), lactate dehydrogenase (LDH), and g-gamma glutamyl transpeptidase (GGT) activities, and total bilirubin were measured using the Cobas Mira-S clinical biochemical analyzer (Roche, Vienna, Austria) with Cormay reagents (Warsaw, Poland).
Statistical analysis of the data
Data were expressed as mean 6 standard error of the mean. Intergroup comparisons were performed by unpaired t-test using GraphPad Prism version 5.01 for Windows (GraphPad Software, San Diego, CA; www.graphpad.com). Intragroup comparisons were performed in two ways. First, differences in group means were compared by unpaired ttest. Next, in the subset of 26 subjects with well-characterized mild alcoholic hepatitis, a repeated-measure analysis was performed before and after therapy using a paired ttest. Alcoholic hepatitis was defined as AST and ALT greater than 30 m/L with an AST-to-ALT ratio greater than one. A statistical P value of #.05 was considered significant.
Results
Bowel microflora are altered in alcoholic patients
Sixty-six adult, alcoholic, male patients and 24 healthy, adult, male controls were enrolled in the study. All patients completed the study and the data obtained from all the study participants were included in the analysis. In alcoholic patients, all cultures were performed within 72 hours of their last drink of alcohol. Demographic information and stool culture results from patients upon enrollment into the study (day 1) and controls are presented in Table 1 . Compared to healthy controls, alcoholic patients had significantly reduced numbers of bifidobacteria (6.3 vs. 7.5 log CFU/g, P ! .05), lactobacilli (3.15 vs. 4.59 log C-FU/g, P ! .05), and enterococci (4.43 vs. 5.5 log CFU/g, P ! .05). E. coli was increased in alcoholic patients (7.36 vs. 6.70 log CFU/g), but this trend did not reach statistical significance. These data document alterations in bowel flora in alcoholic patients.
Probiotic supplementation corrects the alterations in bowel flora observed in alcoholic patients
Of the 66 enrolled alcoholic patients, 34 were randomized to the standard therapy arm and 32 were randomized to the probiotic plus standard therapy arm based on enrollment date. Demographic information and stool culture results comparing these arms are presented in Table  2 . Most importantly, in the probiotic arm, bifidobacteria (7.9 vs. 6.5 log CFU/g, P ! .05), lactobacilli (4.2 vs. 3.3 log CFU/g, P ! .05), and enterococci (5.3 vs. 4.65 log CFU/g, P ! .05) significantly increased from days 1 to 7. After probiotic supplementation, the previously depressed numbers of bifidobacteria, lactobacilli, and enterococci had returned to numbers seen in healthy controls. In contrast, no statistically different changes were observed in the bowel flora of the standard therapy group from days 1 to 7. On day 7, the probiotic group, when compared to the standard therapy group, had significantly more fecal bifidobacteria (7.9 vs. 6.81 log CFU/g, P ! .05) and lactobacilli (4.2 vs. 3.2 log CFU/g, P ! .05). These data document that at 1 week, probiotic therapy, but not standard therapy alone, restores bowel flora in abstinent alcoholic patients.
Probiotic supplementation is associated with a greater liver enzyme reduction in alcohol-induced liver injury
The mean baseline AST, ALT, and GGT activities were significantly elevated in the alcoholic group compared to the healthy control group (AST: 104.1 vs. 29.15 U/L, ALT: 50.49 vs. 22.96 U/L, GGT: 161.5 vs. 51.88 U/L) indicating that these patients did have alcohol-induced liver injury (liver biopsies were not performed) (Table 1) . Baseline (day 1) liver enzymes were not statistically different between the probiotic and standard therapy alone groups (Table 3). After 5 days of probiotic therapy (day 7), all liver enzymes were reduced from baseline in the probiotic group, but only AST reached statistical significance (46% reduction, 101.06 vs. 54.67 U/L). The standard therapy group also had a significant reduction in AST from baseline to the end of therapy (28% reduction, 106.8 vs. 76.43 U/L).
Despite similar values at the start of treatment, patients treated with probiotics had significantly lower AST and ALT activity at the end of treatment than those treated with standard therapy alone (AST: 54.67 vs. 76.43 U/L, ALT: 36.69 vs. 51.26 U/L) ( Table 3) .
It must be noted that the overall group of alcoholic patients was enrolled with an admission diagnosis of alcoholic psychosis. Although alcoholic hepatitis was not an enrollment criterion, these subjects undoubtedly had some degree of mild ethanol-induced liver injury as all subjects had at least one abnormal liver chemistry test. However, a subgroup analysis was performed to evaluate in patients with biochemically well-characterized alcoholic hepatitis. Alcoholic subjects were selected with AST and ALT greater than 30 and AST-to-ALT ratio greater than one. These selection criteria identified 26 subjects, 13 from each of the two treatment groups. There were no statistically significant differences in liver enzymes between treatment groups at Day 1. A paired t-test was performed before (day 1) and after (day 7) therapy (Table 4) . Probiotic therapy was associated with a significant decrease in ALT (58.08 vs. 37.46 U/L), AST (137.5 vs. 56.38 U/L), GGT (156.9 vs. 135.3 U/L), LDH (500.4 vs. 362.6 U/L), and total bilirubin (20.10 vs. 12.74 mmol/L). Although standard therapy was associated with a significant decrease in AST (183.60 vs. 88.54 U/L) and total bilirubin (24.54 vs. 10.89 mmol/L); ALT, GGT, and LDH were unchanged. Intergroup comparison revealed a significant mean ALT reduction in the probiotic therapy group (30.03 6 5.64% decrease) vs. the standard therapy group (9.15 6 15.08% increase, P 5 .013). Fig. 1 depicts the paired analysis of these ALT data. These data demonstrate that probiotic therapy is associated with a greater improvement in liver enzymes than standard therapy alone in patients with mild ethanol-induced liver injury/ alcoholic hepatitis.
Discussion
The present study demonstrates several potentially important and novel results. First, it is the largest study to date demonstrating specific alterations in the bowel flora of alcoholics. Secondly, this is the first human pilot study demonstrating a potential therapeutic role for probiotics in the short-term treatment of ALD. Probiotic therapy was associated with an increase in the number of fecal bifidobacteria and lactobacilli. This suggests that probiotic therapy played a causal role in the improvement in liver enzymes.
This study demonstrates that human alcoholics have a significant reduction in the numbers of fecal bifidobacteria, lactobacilli, and enterococci, with a trend toward increased E. coli. These results are consistent with some, but not all, of the previous animal and human studies of bowel flora composition in liver disease (Chiva et al., 2002; Liu et al., 2004; Zhao et al., 2004) . It is important to note, however, that most of the previous human studies were done in patients primarily with viral hepatitis-induced cirrhosis and not acute alcohol-induced liver injury. It is possible that the composition of the bowel flora could vary with the etiology and severity of the liver disease. It is also possible that additional bowel flora alterations could be present in these alcoholic patients but were missed because more sensitive detection methods such as sequencing of bacterial 16S rRNA from stool samples were not used.
Consistent with prior studies, we observed a decrease in fecal bifidobacteria (Kirpich et al., 2000; Zhao et al., 2004) . Although the potential importance of bifidobacteria in ALD has not been adequately evaluated, bifidobacteria appear to be important in obesity and NASH. Reduced fecal bifidobacteria in normal weight human infants was predictive of the subsequent development of childhood obesity at 7 years of age (Kalliomaki et al., 2008) . Likewise, in mice, high fat feeding was associated with a significant reduction in cecal Bifidobacterium spp. with significant increases in body weight, adipose tissue mass, liver triglycerides, endotoxemia, and hepatic TNF-a (Cani et al., 2007a) . The authors subsequently demonstrated that a prebiotic mixture of FOS restored the quantities of bifidobacteria in high fat-fed rodents to decrease endotoxemia, pro-inflammatory cytokines, insulin resistance, and fatty liver (Cani et al., 2007b; Daubioul et al., 2000) . A pilot study of FOS in human NASH patients demonstrated an improvement in serum aminotransferases in 8 weeks, possibly through selective increases in bowel bifidobacteria, although this was not evaluated (Daubioul et al., 2005) . Therefore, data from our study and others suggest an important emerging role for reduced bifidobacteria in the pathogenesis of steatohepatitis from both alcoholic and nonalcoholic causes.
This study demonstrates that in ALD, probiotic therapy increased fecal bifidobacteria and lactobacilli, and was associated with lower serum transaminases after 5 days of therapy despite similar values at baseline. Furthermore, subgroup analysis demonstrated improved end of treatment liver enzymes in the subset of patients with biochemically well-characterized mild alcoholic hepatitis. This suggests that probiotics, and in particular B. bifidum and L. Table 3 Liver enzyme activity of the standard therapy and probiotic therapy groups at baseline (day 1) and following treatment (day 7) compared to healthy controls (mean 6 standard error of the mean) Control (n 5 24) Standard therapy (n 5 34) Probiotic therapy (n 5 32) Table 4 Liver enzyme activity in patients with well-defined alcoholic hepatitis before (day 1) and after (day 7) standard or probiotic therapy (mean 6 standard error of the mean)
Standard therapy (n 5 13) Probiotic therapy (n 5 13) plantarum 8PA3, have a potential short-term role in the treatment of ALD. Although mechanisms were not addressed by this study, potential mechanisms may be found in the literature. First, probiotic therapy may promote integrity of the intestinal mucosa to prevent gut permeability, endotoxemia, and pro-inflammatory cytokine production. Nanji et al. first demonstrated that Lactobacillus GG reduced endotoxemia and alcohol-induced liver injury in rats (Nanji et al., 1994) . It was later shown in alcohol-fed rats, that prebiotic oats reduced gut permeability, endotoxemia, and liver injury (Keshavarzian et al., 2001 ). More recently, it was demonstrated that increased basal mucosal prostaglandin E 2 production was the mechanism of gastric mucosal protection by Lactobacillus GG in alcohol-fed rats (Lam et al., 2007) . In mice injected with LPS and D-galactosamine, pretreatment with the probiotic mixture, VSL#3 (VSL Pharmaceuticals, Inc., Gaithersburg, MD), prevented a breakdown in colonic barrier function, reduced bacterial translocation, reduced tissue TNF-a levels, and significantly attenuated liver injury (Ewaschuk et al., 2007) . Synbiotic 2000 (VSL Pharmaceuticals), which contains lactobacillus spp. including L. plantarum and FOS, was demonstrated to reduce primed TNF-a production by peripheral blood mononuclear cells in human cirrhotics (Riordan et al., 2003) . In summary, the available evidence suggests that probiotics including Lactobacillus spp. and Bifidobacterium spp. are capable of protecting gut mucosal integrity to reduce bacterial translocation, endotoxemia, and TNF-a production in ALD. In addition to these effects, probiotics exert numerous other potentially relevant actions in the treatment of ALD. Apart from decreasing TNF-a levels, probiotics modulate the immune system in many other ways. For example, bifidobacteria were shown to induce IL-10 production by cultured human dendritic cells (Hart et al., 2004) . Likewise, Lactobacillus casei (L. casei) ingestion by humans was associated with increased natural killer T-cell activity (Takeda et al., 2006) . In a recent intriguing study, liver extract protected against NASH by increasing both serum IL-10 and hepatic NKT cells (Elinav et al., 2006) . Further actions of probiotics on the immune system have recently been reviewed (Boirivant and Strober, 2007) . Probiotics may also reduce oxidative stress. For example, intestinal Bifidobacterium longum (B. longum) and Lactobacillus acidophilus (L. acidophilus) reduced in vitro plasma lipid peroxidation (Lin and Chang, 2000) . Probiotics may also influence bioenergetics and metabolism to influence liver disease. VSL#3 was shown in a mouse model of NASH to reduce the activity of Jun-N-terminal kinase, which integrates inflammatory and metabolic signals and mediates insulin resistance (Li et al., 2003) . Recent papers have demonstrated that FOS fermentation, which is known to increase bifidobacteria, results in increased production of glucagon-like peptide-1 (GLP-1) by L cells in the colon with decreased GLP-1 degradation by dipeptidyl peptidase-IV . This results in an increased portal vein concentration of GLP-1 with resultant hepatic insulin sensitization . Lastly, 129S6 mice that are sensitive to both alcoholic and nonalcoholic fatty liver disease have a unique gut microbiota, which disrupts intestinal choline metabolism to produce a marginally choline deficient mouse (Dumas et al., 2006) . Therefore, the composition of the bowel flora and probiotics appears to modulate inflammation, oxidative stress, and metabolism in animal models relevant to alcoholic hepatitis.
Weaknesses of the present study include concerns that the severity of the alcohol-induced liver injury was mild as there were no deaths, the disease was not characterized by liver biopsy, and other forms of concomitant liver disease such as viral hepatitis were not excluded. Because all subjects were admitted with a diagnosis of alcoholic psychosis, they were most assuredly actively drinking ethanol and were at risk for alcohol-induced liver injury. Furthermore, all subjects had at least one abnormal liver enzyme. In the subgroup analysis, subjects were very likely to have alcoholic hepatitis without concomitant viral hepatitis, as the AST-to-ALT ratio was greater than one. Unfortunately, neither albumin nor prothrombin was available in these subjects. These data would have provided potentially useful information regarding the severity of the alcoholic hepatitis. Additional concerns exist over the randomization method, and the lack of a placebo or blinding. However, none of these factors would be expected to influence the composition of the subjects' bowel flora or liver enzymes. Furthermore, although the treating physicians and patients were not blinded, the scientists performing the laboratory tests were blinded to the group assignment. Although all patients were prescribed the same diet (regular), calorie counts were not performed. This could be a weakness of the study as potential differences in caloric consumption between groups could have affected both the severity of liver disease and the bowel flora composition.
In conclusion, this study demonstrates that human alcoholics have a significant reduction in the numbers of fecal bifidobacteria, lactobacilli, and enterococci. Short-term treatment of patients with alcohol-induced liver injury with a probiotic preparation containing B. bifidum and L. plantarum 8PA3 was associated with restoration of bowel flora.
Despite similar values at the start of treatment, patients treated with probiotics had significantly lower AST and ALT activity at the end of treatment than those treated with standard therapy alone. In the subgroup of patients with well-characterized alcoholic hepatitis, probiotic therapy was associated with a significant end of treatment reduction in ALT, AST, GGT, LDH, and total bilirubin. In this subgroup, there was a significant end of treatment mean ALT reduction in the probiotic arm versus the standard therapy arm.
These data suggest that modulation of the bowel flora may play a role in the pathogenesis and treatment of ALD and indicate a need for larger and more rigorously designed clinical trials to support the use of probiotics in ALD. Furthermore, this study calls for future animal studies to better define the mechanism of action of B. bifidum and L. plantarum 8PA3 in ALD.
